Application of estimation and monitoring in drilling industry has found a wide-spread attention among researchers . One of the main areas relates to the efficient supervision and control of drilling operations . For instance , during drilling oil wells , a fluid is pumped into drill string . This fluid is circulated through drill pipe and drill bit to bottom of the well and then is directed to the surface via annulus to transfer cutting material , meanwhile , cooling and lubricating the drilling devices located at the bottom of well . This causes the pressure between the drilling fluid and formation to be varied , leading to kick phenomenon and ultimately resulting into probable blow out if it is left uncontrolled . Therefore , estimation and monitoring of bottom hole pressure is treated as a necessary requirement during well drilling operations [2] , [3] .
Introduction
Due to the importance of the rotation system of mud drilling , it is recognized as the heart of the drilling operation. By importing hydrostatic pressure from drilling mud, the fluid formation is prevented from flowing from the wellbore to the surface. In other words, appropriate hydrostatic pressure created by drilling fluid prevents it from reaching to the kick off point and wellbore blow out. For creating the appropriate hydrostatic pressure, it is necessary to measure the pressure at the bottom of the formation continuously by sensors installed on the drilling bit. The pressure is sent to the surface, and the geologist decreases or increases the mud weight based on the pressure at the bottom of the wellbore. The base on the data acquisition and the choke valve is either closed or opened in order to provide appropriate pressure on the drilling bit .In some situations such as a pipe connection, the rotation system of mud is stopped, and the pipes are transferred from the wellbore to the surface. In reality there are no sensors to measure the pressure of the formation at that time, therefore it is possible to have sudden flow from the formation to the wellbore, and blow outs happen during the pipe connection operation. Therefore, pressure sensors are not applicable in this situation and cannot be used to monitor the formation pressure .In this study, we are looking for a solution to observe and measure the formation pressure during all drilling steps, including during the pipe connection. The problem is solvable by using the adaptive observer and estimator to estimate the pressure of the formation when the sensors are not inside the wellbore. Theses estimators and observers proposed by the lyapunov law are applicable in both automation and control engineering. After determining the mathematical relationships for the estimation of the formation pressure by an adaptive observer, the results provided from the adaptive observer and estimator are simulated to real data, and the acquired data are analyzed. [7] , [8] , [9] , [10] 
The design of the adaptive observer and estimator
For the estimation of formation pressure by the comparison estimator, it is necessary to develop a mathematical model from the drilling well in dynamic mode. Then, with the presented mathematical model , the lyapunov law is applied and the comparison raw for the observer is obtained.
2-1. The mathematical model for the dynamic mode of the wellbore
Model [1] has recently been used as one of the nonlinear mathematical models for solving the dynamic mode of wellbore. In the model, the drilling well is assumed to be isothermal, and the drilling fluid is the only liquid phase. According to Figure 1 , the drilling fluid is pumped by a mud pump and the fluid is injected through the drillstring to the bottom of the wellbore. After passing the fluid through the drilling bit and annular, it reaches the control choke valve. The proposed mathematical model classifies the drilling well into two parts, such as the drillstring and the annulus.
Figure 1 : Dynamic Model Schemes
The final acquired equations of model [1] are presented as following [4] , [5] : Equation (4) is used due to the presented nonlinear model and regarding the estimation of the flow rate of drilling mud on the drill bit and the continuous monitoring of formation pressure. It should be noted that the pressure formation is obtained indirectly according to Equation (4) and its relation to the flow rate of drilling mud on the bit, the input pressure of the mud in the drillstring, and the output pressure of the mud in the annulus. Therefore, is considered as an impossible measurement of the system and the adaptive estimator is applied to estimate the output. bit q x y   3 (5) From the change of variable we have:
From the converting of equation (6) to the estimated form 1  , and deriving the error equation and the derivative of the equation we have: (9) Equations (1) and (3) are substituted in equation (9) 
With considering the law below and it as a positive definite matrix we have:
The third part of equation (18) included the term, With substitution of equation (1) and the derivative of equation (7) in equation (24) we have:
Since the is a turbulence signal is possible to measure, and is a state variable and is recognized as the impossible to measure output ,we have
With the conversion of equation (23) to the estimated parameter, , we have: 
The simulation of the observer with MATLAB
In this part, the simulation of the obtained estimator in part 2 is performed based on the data in [4] and [5] that is obtained from a real wellbore in the MATLAB environment and the Simulink. The estimated results and the variables are compared with the real data. In the specified well, we don't have the formation pressure at t = 3600 for 10 min because of the operation of the pipe connection and during that time period, the pressure sensors are inactive. 
Conclusion
As mentioned in the introduction, one of the problems during the pipe connection is the lack of monitoring and observation of the formation pressure caused by the pressure sensors installed on the drill bit being out of the wells during the pipe connection. Therefore, it is necessary to utilize adaptive estimators in order to estimate the formation pressure during drilling operations, which enables it to monitor the formation pressure at all times during the operation; not only during the drilling formation but the pipe connection as well. One of the reasons for the monitoring of the formation pressure is to know when the kick off and the blow out happens in the wellbore because, in this situation, the pressure in the wellbore changes suddenly. With knowledge of these pressure changes, it is possible to perform some actions in order to recognize the kick off and to neutralize it.
In part 2 of this paper, the appropriate model is presented for the estimated observer, and in part 3 the base on the presented model, the comparison estimator and the observer are obtained. Finally, in part 4, the estimator in the MATLAB environment and Simulink is applied to utilize the data in [4] , and [5] is obtained from a well located in the Grane field in the North Sea.
The data acquisition is observed in figures 2, 3, and 4. As seen in the figures, at the time, t = 3600s, because of the pipe connection operation for 10 min, the mud pump is turned down and the pipes and drilling bit are transferred to the surface. During those 10 min, the formation pressure is obtained by the comparison estimator. According to the figure 3, after 1 hour and 10 min, the formation pressure obtained from the sensors installed on the bit becomes equal to the pressure of the compression estimator. And the error yielded from the difference of pressure between the estimator and the sensors become zero. According to the data acquisition, it can be concluded that the estimator can be used in real systems and drilling rigs because of rapid reaction in approaching of the estimated pressure to the real pressure. 
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